The nonverbal behavior (NVB) of people diagnosed with schizophrenia consistently interacts with their symptoms during the assessment. Previous studies frequently observed such an interaction when a prevalence of negative symptoms occurred. Nonetheless, a list of NVBs linked to negative symptoms needs to be defined. Furthermore, a list of items that can exhaustively assess such NVBs is still needed. The present study aims to introduce both lists by using the Formal Psychological Assessment. A deep analysis was performed on both the scientific literature and the DSM- 
| INTRODUCTION
In psychiatry, clinical psychology, and psychotherapy, it is well known that nonverbal behavior (NVB) provides useful elements during the assessment, and it can be used later on for more accurate interventions (Ellgring, 1986; Hall, Harrigan, & Rosenthal, 1996; Ramseyer & Tschacher, 2011; Roter, Frankel, Hall, & Sluyter, 2006) . Nonetheless, the research on NVB in people diagnosed with some psychopathologies is insidious, because these people present deficits in this particular construct, making it very difficult to carry out an adequate evaluation. This is the case with schizophrenia (Brüne et al., 2008; Healey, Pinkham, Richard, & Kohler, 2010; Lavelle, Healey, & McCabe, 2013) .
A link between NVB and schizophrenia can be found in the negative symptoms domain, as suggested by three pieces of evidence. First, different studies reported that blunted affect refers to a reduction in facial expressions (Troisi, Pompili, Binello, & Sterpone, 2007) , gestures, posture, body movements, and prosody (Del-Monte et al., 2013; Messinger et al., 2011; Millan, Fone, Steckler, & Horan, 2014; Trémeau et al., 2008) ; this last nonverbal aspect is even associated with alogia (Cohen, Mitchell, & Elvevåg, 2014; Stassen et al., 1995) . Second, NVB can be found among the clinical manifestations of the diminished emotional expression factor described in the schizophrenic spectrum of DSM-5 (APA, 2013) . Third, different studies report a correlation, albeit sometimes negative, between NVB and classical measures of negative symptoms. It has been observed that patients with a predominance of these symptoms also express an overall reduction of NVB (Brüne, Abdel-Hamid, Sonntag, Lehmkämper, & Langdon, 2009; Brüne et al., 2008; Troisi, Spalletta, & Pasini, 1998) ; this profile tends to remain stable for short periods of time, for instance during clinical consultations (Lavelle, Dimic, Wildgrube, McCabe, & Priebe, 2015) .
Assuming these evidences, several items of the assessment tool referring to specific subdomains of negative symptoms, such as blunted affect and alogia, could be analyzed within the frame of NVB. Kilian et al. (2015) noted some critical aspects regarding how each subdomain of this diminished emotional expression factor is investigated using the available instruments. Authors observed how most of the tools considered similar sets of items to investigate blunted affect (e.g., items referring to facial and/or vocal expressions), even though items related to other behaviors like eye contact are less frequently included, especially in the new generation of instruments. Many more differences were observed among tools in terms of evaluating alogia.
This could be due to the fact that its relationship with expressive factors is not completely clear yet (Alpert, Shaw, Pouget, & Lim, 2002; Kilian et al., 2015) . Thus, it remains unclear whether the currently used tools' items can cover all of the clinical manifestations of expression reduction, especially from a nonverbal point of view. The lack of an exhaustive set of NVBs leads to another important consequence: It is not yet possible to distinguish between patients with the same test/ questionnaire score but different behavioral characteristics, at least for the negative symptoms.
The aim of the present study is to both introduce a set of NVBs to evaluate during the assessment of schizophrenia's negative symptoms and to identify a set of sufficient and necessary items to explore and analyze this whole set of behaviors. In particular, validated items used for investigating diminished emotional expression and alogia will be analyzed using a new methodology, the Formal Psychological Assessment (FPA; Spoto, Bottesi, Sanavio, & Vidotto, 2013) , within the conceptual frame of NVB.
| Formal Psychological Assessment
The FPA (Bottesi, Spoto, Freeston, Sanavio, & Vidotto, 2015; Spoto et al., 2013; Spoto, Stefanutti, & Vidotto, 2010 ) is an assessment methodology formally developed from two theories of mathematical psychology: the knowledge space theory (Doignon & Falmagne, 1985 , 1999 Falmagne & Doignon, 2011) and the formal concept analysis (Ganter & Wille, 1999; Wille, 1982) . The FPA has been applied to assess depression (Serra, Spoto, Ghisi, & Vidotto, 2015 and obsessivecompulsive disorder (Bottesi et al., 2015; Donadello et al., 2017; Spoto et al., 2013; Spoto, Vidotto, Postal, & Pendoni, 2008) . The FPA's rationale relies on the relationships between assessment tool items and diagnostic criteria. Each clinical item is defined as an object. For instance, the fourth item of SANS (SANS4 in the sequel), "The patient avoids eye contact or 'stares through' interviewer even when speaking" is an object.
The DSM-5 diagnostic feature for schizophrenia: "Reduction in the expression of emotions in [...] eye contact," (part of the criterion A5 "Negative symptoms") is an attribute. It is quite easy to check if SANS4 investigates the attribute at hand. Starting from this evidence, it is possible to replicate the same operation for each object and attribute taken into account, thus obtaining the so-called clinical context, a Boolean (i. e., binary) matrix having as many rows as the number of objects and as many columns as the number of attributes. In such a matrix, every time an object i investigates the attribute j, the cell ij of the matrix contains a 1; otherwise, the cell contains a 0. Taking into account the example mentioned above, on its row, the SANS4 will present a 1 in the cell corresponding to the column of the previously mentioned attribute, whereas all of the other cells will contain a 0 (Table 1) .
The complete set of objects (items in the sequel) is called the clinical domain. It contains all of the clinical items taken into account for investigating a specific disorder: The clinical domain's subset of items, which a patient affirmatively answers, is the patient's clinical state.
Because each item is linked (through the formal context) to a set of attributes, even the clinical state (which is actually a set of items) endorses a specific set of attributes (i.e., the clinical features characterizing the patient). The fact that each clinical state endorses a specific set of symptoms (attributes) adds qualitative information that is consistent with the dimensional approach of the DSM-5 (Bottesi et al., 2015) .
The clinical state can also be intended as an admissible response pattern. In fact, any clinical state that does not contradict the specific relations determined by the theoretical frame is admissible (i.e., coherent) according to the theoretical framework. In fact, not all the possible subsets of items are admissible response patterns given the theoretical framework. A prerequisite relation among the items specifies the admissible patterns (i.e., the clinical states). This relation is displayed in the matrix, and it is based on the attributes endorsed by each single item. An example could better clarify the concept of a prerequisite relation. Consider the following two items regarding the reduction of emotional contact in a patient: a. The patient avoids eye contact or "stares through" interviewer even when speaking (SANS4).
b. Emotional contact is not present during most the interview because the individual does not elaborate responses, fails to make eye contact, does not seem to care if interviewer is listening, or may be preoccupied with psychotic material (BPRS17 L6-7, which is the 17th item of the Brief Psychiatric Rating Scale, considering its last two levels of severity).
In this case, only three out of the four possible response patterns are admissible. In fact, the set of attributes for item a (i.e., "reduction in eye contact") is a proper subset of item b's set of attributes (i.e., "reduction in eye contact" and "decrease in reactivity to environment"; see Table 2 ). Therefore, it is reasonable that a patient could endorse a but not b (response pattern {a}); it is also reasonable that a patient could endorse both a and b (response pattern {a, b}); finally, it is possible that he/she could endorse neither a nor b (empty response pattern {Ø}). On the other hand, it is unreasonable for a patient who endorses b to not endorse a (i.e., the pattern {b} is not admissible). In other words, a patient could present only the NVB described by item a, the NVBs of both a and b or neither. It is not admissible, given the previous hypothetical situation, for a patient to show the NVB described by b without presenting the NVB described by a, because the attributes investigated by item a are a proper subset of the set of attributes investigated by b.
The previous relations can also be graphically represented by the The classical graphical representation of a clinical structure is a (Annen, Roser, & Brüne, 2012; Earnst et al., 1996; Ellgring, 1986; Jones & Pansa, 1979 ) (Lavelle et al., 2014; Mandal, Pandey, & Prasad, 1998; Steimer-Krause, Krause, & Wagner, 1990 ) (Trémeau et al., 2005; Troisi et al., 2007) A2 Reduction in head movements DSM-5 (Annen et al., 2012; Brüne et al., 2008; Davison, Frith, Harrison-Read, & Johnstone, 1996; Ellgring, 1986 ) (Jones & Pansa, 1979; Lavelle et al., 2013; Steimer-Krause et al., 1990) A3 Alogia DSM-5 (Stassen et al., 1995) A4 Reduction in the speed of speech DSM-5 (Cohen, Kim, & Najolia, 2013; Dickey et al., 2012; Püschel, Stassen, Bomben, Scharfetter, & Hell, 1998 ) (Stassen et al., 1995) A5 Reduction in the volume of speech DSM-5 (Dickey et al., 2012; Leentjens, Wielaert, van Harskamp, & Wilmink, 1998; Püschel et al., 1998 ) (Stassen et al., 1995) A6 Reduction in intonation of speech DSM-5 (Dickey et al., 2012; Leentjens et al., 1998; Murphy & Cutting, 1990; Püschel et al., 1998; Stassen et al., 1995) A7 Reduction of spontaneous movements DSM-5 (Dimic et al., 2010; Morrens, Hulstijn, & Sabbe, 2007) A8 Reduction of gesture DSM-5 (Annen et al., 2012; Brüne et al., 2008 Brüne et al., , 2009 Del-Monte et al., 2013; Lavelle et al., 2014 Lavelle et al., , 2013 A9 Reduction in eye contact DSM-5 (Annen et al., 2012; Brüne et al., 2008; Dimic et al., 2010; Gaebel, 1989; Troisi, 1999; Troisi et al., 1998) A10 Decrease in reactivity to the environment DSM-5 A11 Fixed gaze Literature (Dowiasch et al., 2016; Gaebel, 1989) A12 Difficulty in emotion recognition Literature (Barkl, Lah, Harris, & Williams, 2014; Lewis & Garver, 1995) A13 Speech content and nonverbal behaviors dissociation Literature (Ellgring, 1986; Kring & Caponigro, 2010) FIGURE 1 Example of clinical structure: The node Ø represents the empty set (i.e., the state in which a patient does not endorse any item). The node a refers to the clinical state in which the item SANS4 ("The patient avoids eye contact or "stares through" interviewer even when speaking") is endorsed by a patient. SANS4 investigates the attribute "Reduction in eye contact". The node b refers to the clinical state in which both items SANS4 and BPRS17 L6-7 ("Emotional contact not present much of the interview because individual does not elaborate responses, fails to make eye contact, does not seem to care if interviewer is listening, or may be preoccupied with psychotic material") are endorsed by a patient. The latter item investigates both attributes "Reduction in eye contact" and "Decrease in reactivity to environment." It can be seen that SANS4 is a prerequisite of BPRS17 L6-7
This representation allows to depict a partial order among the items of a domain. Different from item response theory (Lord, 1980) , FPA is not limited to the investigation of unidimensional constructs, but it allows for the presence of incomparable pairs of clinical states.
A linear order among items is, therefore, not assumed, but it could represent a special case of a general partial order assumption. Thus, in general, item response theory might be considered a special case of the FPA.
As mentioned previously, the main aim of this study is to introduce and define a set of items that can be used in a systematic and exhaustive assessment of NVB displayed in negative symptoms of schizophrenia.
This study conducted an in-depth investigation on validated tools that assess diminished emotional expression and their items. The completion of this task is both useful in having a clear picture of attributes investigated by these tools already existing and in creating new items to apply to an informative, non-redundant, and computerized tool.
| MATERIALS AND METHODS
In order to reach our goals, a clinical context (i.e., a Boolean matrix) was built with columns (i.e., attributes in FPA language) depicting the main NVBs investigated during the assessment of schizophrenia with patients who predominantly displayed negative symptoms. The rows (i.e., objects in the FPA language) represented the items from tools most frequently used to assess this disorder. The next sections describe the selection process of both attributes and items.
| Attributes selection
The research strategy to define attributes focused on two sources of data, both equally important in defining a set of observable NVBs:
1. The scientific literature about the NVBs of schizophrenia. In particular, the research was performed by searching Scopus, PsycINFO, and PubMed databases for the following terms: "nonverbal behavior" or "motor behavior" or "gaze" or "facial expression" or "body posture" or "body movements" or "prosody" or "voice" or "emotion" or "somatic manifestation" and "schizophrenia" and "negative symptoms." Two experts conducted the research independently and discussed each article. Articles referring to NVBs without any reference to schizophrenia were excluded, as well as articles describing evaluations of only cognitive answers to emotional stimuli. The final set contained 31 articles: 11 of them referred to studies that investigated multiple NVBs; 8 referred only to facial behaviors; 6 referred to voice and prosodic aspects; 3 referred to behaviors of emotion identification; 2 referred to gaze; finally, only one article referred specifically to body movement. Whenever at least two articles investigated the same NVBs in their results, those behaviors were considered symptoms and were included in the set of attributes. Table 2 displays the set of articles. In the table, the articles are grouped according to the symptoms they describe.
2. The "negative symptoms" served as criterion for the DSM-5's diagnosis of schizophrenia (APA, 2013). All of the NVBs referring to this criterion were obtained using the information contained in both the "diagnostic features" and "associated features supporting diagnosis" sections under the schizophrenia diagnostic criteria's table. After this phase, all of NVBs were considered attributes.
The attributes from A1 to A10 (which represent the attributes obtained from DSM-5) are the subject matter in a number of studies.
On the other hand, three attributes (namely, A11, A12, and A13) are not included in the DSM-5 even if they are mentioned in the scientific literature about NVB and schizophrenia. Finally, attribute A13 is included in DSM-5, but its connection is reportedly not as strong with negative symptoms. This attribute is reported among clinical manifestation of "grossly disorganized or catatonic behavior." It was selected because it implies a reduction in behavior (also nonverbal). The set of selected attributes in this phase contained 13 attributes.
| Item selection
Items were selected from validated other-report assessment tools (e.g., observational grids) investigating negative symptoms. One of the selected instruments refers to prodromal phase assessment (SOPS; Miller et al., 1999) , a choice that allowed for the consideration of attenuated symptoms that were not clearly observable in the acute phase. Because FPA better applies to dichotomous items, when an item was scored on a Likert scale, each level of severity was taken into account as independent and treated dichotomously. The set of selected items for the first analysis consisted of 138 items from the seven tools described below.
• The Brief Negative Symptom Scale (BNSS; Kirkpatrick et al., 2011) .
Selected items: 9, 10, 11, 12: Each of their levels were analyzed individually.
• The Inpatient Multidimensional Psychiatric Scale (IMPS; Lorr, 1962) . Selected items: 1, 6, 13, 22, 23, 26, 33, 41, 49, 52, 53, 56, 57 , 58.
• The Brief Psychiatric Rating Scale 4.0 (BPRS; Overall & Gorham, 1962 , Ventura, Green, Shaner, & Liberman, 1993 . Selected items: 16, 17, 18, 19, 20, 23, 24 ; each of their levels were analyzed individually.
• The Ethological Coding System for Interviews (ECSI; Troisi, 1999) .
All items were selected.
• The Motor Affective Social Scale (MASS; Trémeau et al., 2008) .
Selected items: number of smiles, co-verbal gestures.
• The Scale of Prodromal Symptoms (SOPS; Miller et al., 1999) .
Selected items: The third item of the Negative Symptoms subscale decomposed within its three levels.
• The Scale for the Assessment of Negative Symptoms (SANS; Andreasen, 1982) . Selected items: 1, 2, 3, 4, 5, 6, 7, 9, 12, 14, 16. 
| Clinical context construction
Recalling that a clinical context is a Boolean matrix that has as many rows as the number of items and as many columns as the number of attributes, the first version of the clinical context of the present research contained 13 columns and 138 rows. It must be stressed that the item-attribute assignment for the 138 × 13 matrix was independently conducted by two experienced clinicians operating in the field of schizophrenia (one male and one female). The inter-rater agreement, calculated using Cohen's κ coefficient, was very high (κ = 0.91). Disagreements were solved through direct discussion between the raters.
Beginning with this initial configuration, the clinical context was pruned by removing
• the attributes that were not investigated by any item (empty columns in the Boolean matrix);
• the items that did not investigate any attributes (empty rows);
• the items that investigated the same collections of attributes (equivalent rows);
• the attributes that were investigated by the same sets of items (equivalent columns).
Each of these configurations conveys important and different information regarding the assessment of the NVB in the selected tools.
| RESULTS
Results are presented separately for the clinical context and for the clinical structure. 
| The clinical context

SANS7
The patient fails to show normal vocal emphasis patterns, is often monotonic. A6
SANS2
The patient shows few or no spontaneous movements, does not shift position, moves extremities, and so forth. A7
SANS3
The patient does not use hand gestures, body position, and so forth, as an aid in expressing his ideas. A8
SANS4
The patient avoids eye contact or "stares through" interviewer even when speaking. A9
SANS23
The patient appears uninvolved or unengaged. He may seem "spacey". A10
SANS5
The patient fails to laugh or smile when prompted. The notation "L6-7", and similar throughout the table, indicates the Likert levels of the item. In the example at hand, the item BPRS17 L6-7 indicates that both levels six and seven of item BPRS17 convey the same information, modifying only the strength of the presence of that symptoms.
b
The notation "gen", and similar throughout the table, indicates that the general description of the item was considered relevant to define an object.
1. Empty columns. In this study, the attributes "fixed gaze" (A11), "difficulty in emotion recognition" (A12), and "dissociation between speech's content and NVBs" (A13) collected only zeros, which means that both raters did not identify any items in the selected tools investigating those symptoms. This fact is quite important in the assessment perspective, because it implies that the presence/absence of each attribute can be evaluated independently from the presence/absence of the others.
5. Rows contained in other rows. In these cases, prerequisite relations between items occur. For instance, the item "IMPS1/22" (an object created by the sum of IMPS1 plus IMPS22 due to their semantic similarity), which investigates the reduction of speech speed, is a prerequisite of item IMPS33, which investigates the volume of reduction and the reduction of speech speed. These items are prerequisites for BNSS12, which investigates the volume reduction and the reduction of speech speed as well as pitch reduction. Table 5 displays such prerequisite relations. Forty prerequisite relations were found.
It is now possible to present the results concerning the clinical structure obtained from the clinical context at hand.
| The clinical structure
The clinical context can be used to build the clinical structure, formally a complete lattice containing, in each node, a clinical state and its corresponding set of attributes. For an in-depth description of how to build a clinical structure, see Spoto et al. (2010) . Figure 2 displays an extract of the clinical structure built in this study.
Each node of the figure (i.e., clinical state) contains the items endorsed by the patient and the symptoms endorsed, in turn, by those items. The structure establishes which clinical states are admissible out of the total possible patterns, whose number is the cardinality of the power set on the set of items (in this study 2 23 [i.e., 8,388,608] ). The structure obtained from the context contained 768 states, a dramatically smaller number of patterns compared to that of the power set (the ratio is~1/10,923). What is crucial in the connection between the context and the structure is that the particular aforementioned cases in the context have their specific counterparts in the structure.
For instance, an empty row (or column) results in the absence of that item (or attribute) in the structure. Equal rows result in items that are contained exactly in all the same states. Finally, the prerequisite relation is represented in the structure by the fact that it does not include any state that contains an item but not all of its prerequisites.
Through the structure, it is possible to graphically analyze the relations not only between an object and its attributes but also among objects (prerequisite relation). In Figure 2 , an example of the former is represented by Node 6: This node contains a set of three items (i.e., BNSS9, SANS23, and BPRS17L4-5) and the subset of two attributes (A1 and A10) necessary and sufficient to observe those three items specifically. In this way, it can be seen how a single node is indicative of which item set corresponds to a set of attributes (and vice versa). Further, an example of the latter relation is displayed among Nodes 5, 2, and 3: The items SANS4 (Node 2 investigating attribute A9) and SANS23 (Node 3 investigating attribute A10) are prerequisites to the item SANS5 (Node 5 investigating attributes A9 and A10). Consequently, among the 768 states, there is no state that includes the item SANS5 but not items SANS4 and SANS23. From the example at hand, it is easy to check how the graphical representation of the clinical structure allows to easily detect the "neighborhood" of a given clinical state, that is, the states in which the patient could more likely move into.
In addition to the specific results reported for both the clinical context and the clinical structure, three general evidences emerged:
the definition of an item set that is able to investigate a pool of NVBs in negative symptoms; through an analysis of the clinical domain, the evaluation of an overall reduction of NVBs displayed in negative schizophrenia symptoms emerged as relevant; finally, none of the chosen instruments alone covers all of the listed NVBs. The second result seems to corroborate the evidences found in literature (Brüne et al., 2009; Lavelle et al., 2013; Lavelle, Healey, & McCabe, 2014) . On the other hand, with respect to the third result, it can be underlined how, in particular, the BNSS and the SOPS focus only on the upper part of the face, some gestures and prosody but do not examine other 
| DISCUSSION
The assessment of NVB represents a challenge for the negative symptomatology of schizophrenia. The current assessment tools must cope with this challenge. Unfortunately, the lack of time needed to sufficiently assess NVB often leads to the use of few items referring to NVB. The main disadvantage of this issue is that the information provided by a few items could be inaccurate and not exhaustive. Using the FPA methodology, this study attempts to provide a list of items that are able to efficiently and exhaustively investigate the NVBs seen in schizophrenia's negative symptomatology. In particular, a set of 23 items investigating 10 symptoms emerged, focusing on the different dimensions of NVB in a systematic way.
The set of identified items reflects the goal of investigating the majority of the nonverbal manifestations of negative symptoms while taking into account that NVBs are only partially investigated by other instruments. Deepening this aspect, it was found that some of the attributes proposed by the literature were not investigated by any of the items selected in the study (namely, A11, A12, and A13 of the original set of attributes). This difference in focus could be attributable to the difficulty in observing behaviors that were defined under research conditions and, consequently, difficult to observe during a standard consultation. Consequently, three more items could be added: "The patient shows fixed gaze during the interview," which investigates the attribute "Fixed gaze" (i.e., A11); "The patient does not recognize an emotion when expressed," which investigates the attribute "Difficulty in emotion recognition" (i.e., A12); and finally, "The patient does not show synchronicity between his speech and his gesture,"
which could refer to the attribute "Speech content and NVB dissociation" (i.e., A13). The FPA provides a solution because it is a flexible methodology that allows adding attributes or items if they are considered representative of a disorder. Future studies could implement those items and test them during the assessment. In this way, it is possible to suggest worthwhile observable behaviors that reduce disagreements over some dimensions like alogia and gaze contact, as reported in previous works (Alpert et al., 2002; Kilian et al., 2015) .
Another aim was to define an exhaustive and systematic way to use the selected set of items. In this regard, this study reached an interesting result, that is a mapping from the items to the attributes that allows clinicians to know exactly which symptoms are investigated by each item and, therefore, which set of attributes are endorsed by a patient with a specific clinical state. Furthermore, this mapping provides a model, which represents, even graphically, all the possible outcomes that could appear once the specific behaviors are observed.
Such a model is provided by prerequisite relations among items, recalling that whenever an item investigates the subset of attributes of another item, the first item is a prerequisite of the second. The clinical advantage of knowing the relationship among items is not trivial:
Each time a specific behavior is checked by clinicians (i.e., by means of an affirmative response to the corresponding item), each of its prerequisites are actually endorsed. Therefore, the amount of time saved
by using such a model could be used to deepen the understanding of the patient's further symptoms such as her/his personal feelings. These FIGURE 2 Extract of the clinical structure. Items (i): BNSS9 ("total or nearly total lack of facial expressions throughout the conversation"); SANS4 ("The patient avoids eye contact or 'stares through' interviewer even when speaking"); SANS23 ("The patient appears uninvolved or unengaged. He may seem 'spacey' "); SANS5 ("The patient fails to laugh or smile when prompted"); BPRS 17 L4-5 ("Emotional contact not present much of the interview because individual does not elaborate responses, fails to make eye contact, does not seem to care if interviewer is listening, or may be preoccupied with psychotic material"). Attributes (a): A1 ("Reduction of facial expressivity"); A9 ("Reduction in eye contact"); A10 ("Decrease in reactivity to the environment") aspects, in turn, allow clinicians to increase the quantity and quality of useful, and not always detectable, information about patients.
Currently, a possible limitation of this study lies in the item-attribute assignment. At the present time, it is not an algorithmic process and, therefore, it is time consuming, prone to errors of each rater and influenced by disagreements between experts.
Nonetheless, the found set of items provides at least two interesting applications. The first consists in its immediate applicability in adaptive assessment procedures (Donadello et al., 2017) , which has two conceptual and practical bases: (a) the clinical structure, intended as the deterministic skeleton of the model mentioned above; and (b) the clinical context, which bases outputs on the attributes endorsed by the patient's response pattern rather than on his/her score. The adaptive procedure would allow the clinician to observe a higher number of NVBs by spending less time in checking NVBs that will be surely displayed, as in the case of prerequisite items. In fact, one of the current works in progress is finding ways to report the found items on a technological platform (e.g., a tablet) that would allow psychologists/ psychiatrists to detect the possible NVBs during a standard assessment routine. As a consequence, the informative power of the assessment phase would improve not only quantitatively but also qualitatively. This procedure can take into account the growing body of evidences about the correlation of each NVB and its related social and cognitive functions (e.g., the social feedback given by an emotional expression or the attentive function of a gaze; Argyle, 2013; Nakano, 2014) . In this way, even if two patients have the same score after testing, the procedure allows the clinician to delineate, when existing, their two different and individualized patterns. Different patterns could lead to different interventions based on the items that patients actually endorsed and the set of attributes they demonstrated. This issue may be of great relevance, for instance, in the case of schizophrenia subtypes.
The second application consists of using the set of found items as a module for a wider assessment tool that investigates all possible schizophrenic NVBs while also accounting for positive symptoms.
The rationale would be the same one used for other tools used in other disorders such as the Autism Diagnostic Observation Schedule modules (Lord et al., 1989 ).
The present study provides a list of 23 items that assess 10 of the clinical criteria necessary to evaluate NVBs during assessments of schizophrenia's negative symptoms. Such items, together with further ones needed to assess the remaining criteria, could represent an exhaustive tool for these behaviors. By means of the FPA methodology, they could be implemented into an adaptive tool for the evalua- Note. Each row refers to 1 of the 23 items selected from validated otherreport assessment tools. Each column refers to an attribute (A) referring to nonverbal behaviors related to negative symptoms of schizophrenia. Every time an item i investigates an attribute j, the cell ij contains a 1, otherwise a 0 is displayed.
